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Pharmaceutical and cosmetic compositions based on 
pyridones and on antibacterial agents 

The present invention relates to new compositions 
based on pyridone derivatives and on antibacterial agents 
of the macrolide and the pyranoside family, intended for 
use in treatments of dermatoses such as acne and in the 
cosmetic treatment of the skin. 

The aetiopathology of acne, although poorly defined 
owes its origin to the formation of a characteristic 
lesion, the comedo. The latter results from the obstruc- 
tion of the pilosebaeeous duct as a consequence of dysker- 
atini:ation of the region of the infundibulum of the duct. 

This obstruction has the major effect of modify- 
ing the rheological properties of the sebum, and the physio 
chemical properties of the medium. This modification 
leads to the hyperprol if erat ion of the cutaneous resident 
strains, which trigger an inflammatory type reaction of 
the body. 

Two types of lesions are generally distinguished. 

The first type corresponds to the so-called open 
comedo or blackhead, the clinical feature of which is 
commonplace and whose development remains limited. This 
type of comedo may be readily removed, either by extrusion 
or by Physical or chemical treatment by the use of topical 
agents known as ke r a t ol y t i c s , which are well known per se. 

The second type corresponds, initially, to the 
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development of the so-called closed comedones or micro- 
cysts, the final stage of which is the rupture of the pilo- 
sebaceous follicle which has produced it and which rel- 
eases into the dermis numerous inflammatory products in- 
5 ducing reaction of the host body. 

The lesions which characterize inflammatory acne 
are hence intermediate stages of the microcysts, and are 
grouped together under the generic names of papules, 
pustules, nodules or cysts, nodulocystic acne represent- 
10 ing the most severe form of acne. 

At the present time the products which generate 
the inflammation, or the mechanisms by which they generate 
the inflammation, remain poorly defined, although many 
clinical experiments suggest that the bacterial flora, 
15 of which Propionibaeterium acnes is the major represent- 
ative, are strongly implicated. 

It is known that the topical or systemic use of 
antibiotic compounds, such as erythromycin, clindamycin, 
linco.ycin or their derivatives, in the therapy of acne 
20 has as its immediate consequence a very obvious anti-in- 
flammatory effect. 

It is thought, moreover, that certain skin yeasts, 
in particular Pityrosporum ovale or Pityrosporum orbiculare 
yeast, are present in the inflammatory acne lesions, and 
25 it has been shown that Pityrosporum ovale was one of the 
primary causes of certain inflammatory skin conditions 
such as dandruff (pytiriasis capitis) and seborrheic 



dermatitis. 

During the rupture of the comedo, the Pityrosoorum 
ovale yeast, or its transitory forms, are released and 
also generate inflammation. 
5 The Applicant has discovered, and this forms the 

subject of the invention, that by combining pyridone deriv- 
atives and antibacterial agents chosen from macrolide 
antibiotics and pyranosides, it was unexpectedly possible 
to improve the treatment of acne. 
10 The Applicant has discovered that the combination 

of antifungal agents, of the pyridone derivative type, 
and antibacterial agents mentioned above combats the in- 
flammation due to acne much more rapidly and more effec- 
tively than an antifungal agent alone or an antibacterial 

15 agent alone. 

The subject of the invention 1s hence a pharma- 
ceutical composition intended for the treatment of acne, 
combining a pyridone derivative with certain antibacterial 
agents . 

20 Another subject of the invention consists of the 

use of the composition defined above for the preparation 
of a composition for treating acne. 

Other subjects of the invention will become apparent 
on reading the description and the examples which follow. 

25 The composition intended for a topical application 

for the treatment of acne is essentially characterized in 
that it contains, in a physiologically acceptable medium, 
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in which: 
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..U as .hair .....tidly " pb.r.ac.o.ic.Uy .««....«• 
„U., and U.S. on. an. ib.c ..r i.l ...«« «.«.- <"» 



macrolide antibiotics and pyranosides, as well as' their 

salts op esters. 

Especially preferred compounds of formula (I) are 
those for which R 1 denotes a cyclohexyl group and R 3 a 
lower alkyl group, or alternatively those for which R \ 
denotes a linear or branched alkyl group and R 3 » ^wer 
alkyl group. Among these compounds, those which are more 
especially preferred are 6-cy c lohe xy I - 1-hydr oxy-4-me t hy I - 
2<1H)-pyridone, known as Cielopirox, when it is in the 
form of an ethanolamine salt, and l-hydroxy-4-methy 1-6- 
( 2/ 4,4-tri«ethylpentyl)-2<1H>-pyridone, known as Octopirox, 
when it is in the form of an ethanolamine salt. 

Especially preferred antibacterial agents are 
chosen from: 

erythromycin derivatives, such as erythromycin, 
its salts and its esters, and more especially erythro- 
ffl ycin estolate, erythromycin ethylcarbonate, erythromycin 
ethylsuecinate, erythromycin glucoheptonate, erythromycin 
lactobionate, erythromycin propionate lauryl sulphate, 
erythromycin Unoleate, erythromycin propionate, erythro- 
m ycin stearate, monoenic esters such as erythromycins 
monooleate; 

the clindamycin derivatives are the hydrochlorides, 

palmitates and phosphates; and 

. . ua . iues ar e the hydrochlorides, 
the lincomycin derivatives are 

A preferred embodiment consists in using erythro- 
m/ cin retinoates, clindamycin retinoates or lincomycin 
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retinoates as antibacterial agents. Such compounds are, 
in particular, described in French Patent Application 
No. 86/06,528. The compounds in question are, more espec 
ially, the retinoic esters at the Z'-position of erythro- 
5 .ycin A, and the retinoic esters at the 3-position of Un 
comycin and of clindamycin. The retinoic esters at the 
2'-position of erythromycin A may be represented by the 
following formula: 

0 

..CH, 



CH 3 




CH 3 (ID 



10 



in which R denotes an all-trans-ret inoyl radical or a 
13-cis-r.tinoyl radical and R ' denotes H; the retinoyl 
radical having the formula: 



15 




(III) 
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The retinoic esters at the 3-position of Uncomy- 
cin and of clindamycin may be represented by the following 
formulae: 




COKH 



(IV) 




SCH, 




itCl 



COKtt CH 



(V) 




SCH, 



5 in which R has the same meaning as that given above. 

These compounds may be prepared by various ester- 
ification processes, and especially an es t e r i f i e a t i on 
carried out in an anhydrous organic solvent medium, prefer' 
ably in tetrahydrof uran alone or mixed vith another org- 

10 anic solvent such as pyridine, by reacting an excess of 
mixed anhydride of carbonic and all-trans- or 13-cis- 
retinoic acids (prepared in situ, for example, from ethyl 
chtoroformate and all-trans- or 13-cis- acid) with ery- 
thromycin A, Uncomycin and clindamycin in base form, in 

15 the presence of an organic or inorganic base such as py- 
ridine and/or sodium hydrogen carbonate. 

Another es te r i f i c at i on process consists, in par- 
ticular for Uncomycin and clindamycin, in using the 
imidazolines of retinoic acids in an anhydrous solvent 

20 such as N,N-dimethylformamide, in the presence of a base 
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such as sodium tert-butylate or potassium tert-butylate, 
Leading to a mixture of retinoic esters of these 

antibiotics. 

Other erythromycin A derivatives described, in 
5 particular, in FR-A-2,582,000, are represented by the 
formula (II), in which : 

R or R 1 denote* a di- or trienic linear acyl 

radical of all-cis (2) stereochemical configuration, and 
the remaining R 1 or R denotes a hydrogen atom. 

According to a preferred embodiment, R or R 1 
denotes the following radicals: 

(92, 122)-octadecadienoyl or linoleoyl 

(92, 122, 152)-cc tadecatr ienoyl or 

a-l inolenoyl , and 
15 (62, 92, 122)-oc tadecatr ienoyl or 

y-l inolenoyl . 

2«-0-linoleylerythromycin A, 4"-0-l inoley leryth- 
romycin A and 4"-0-(a-l inoleyl )erythromyc in A may be men- 
tioned in particular. 

20 These compositions can also contain other com- 

pounds, such as known substances capable of having an 
effect on the treatment of acne, and in particular S- 
carboxymethylcysteine, th iamorphol inone, S-benzylcysteamine 
and their derivatives, and tioxolone. 

25 in one embodiment, the compositions according to 

the invention contain xeratolytic agents such as, for 
example, salicylic acid in proportions from 0.01 to 10X 
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by weight, benzoyl peroxide in proportions from 0.01 to 
102 by weight, resorcinol in proportions from 0.01 to SX 
by weight, retinoic acid and its derivatives, as well as 
humectants such as, for example, glycerin and urea. 

5 In another embodiment, the compositions also con- 

tain steroidal or non-steroidal anti-inflammatory agents 
such as, more especially, hydrocortisone, indome thac in, 
glycyrrhetinic acid, o-bisabolol, betamethasone, fluocin- 
olone acetonide and desoxyme thasone . 

10 The pyridone derivatives are preferably used in 

proportions from 0.01 to 5X by weight relative to the 
total weight of the composition, and the antibacterial 
agents in proportions from 0.01 to SX by weight relative 
to the total weight of the composition. 

15 Hydrocortisone or indomethac i n, when they are 

present, are present in proportions atso of between 0.01 
and 5X by weight relative to the total weight of the 
of the composition. 

The compositions according to the invention may 

20 be presented in various forms, such as gel, pad, cream, 
lotion, spray, foam, powder, ointment, stick, cake or 

Liquid soap form. 

The compositions can also contain adjuvants cust- 
omarily used in pharmaceutical compositions applied on the 
25 skin, and in particular water or mixtures of water and 
solvents such as lower alcohols, for example ethanol or 
isopropanol, ethylene glycol, ethylene glycol monomethyl, 
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monoethyl or monobutyl ethers, propylene glycol, propylene 
glycol monomethyl ether and dipropylene glycol monomethyl 
ether, antioxidants and thickeners. 

The therapeutic treatment of acne according to 
the invention is preferably carried out according to a 
process that consists in applying a sufficient quantity 
of the composition according to the invention two or three 
times per day on the areas of the skin to be treated, 
continuing this for a period of 6 to 30 weeks, and prefer- 
ably 12 to 24 weeks. 

The compositions according to the invention can 
be used preventively, in particular on the areas of skin 
likely to be affected by acne. 

The compositions according to the invention may 
also be used for the cosmetic treatment of the skin; in 
particular, they enable comedones to be treated and facili 
tate extrusion of the latter, and hence cleanse the skin. 

The Applicant found that the compositions accord- 
ing to the invention not only enabled a very rapid improve 
.ent to be obtained in the inflammatory state of acne, 
but also enabled a decrease to be brought about in the 
lesions of the so-called first type, the feature of which 
is that they are non-inflammatory. 

The examples which follow are designed to illus- 
trate the invention, no limitation of the latter being 
ifflpl i ed • 
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PREPARATION EXAMPLE 1 
proration of 2'-0-(l3-cis- retinoyUerythromycin A 

5 g (16.6 mmol) of 13-c i s-re t i no i c acid are dis- 
solved in 35 il of anhydrous t e t r ah y dr of u r a n in a round- 
bottomed flask and under an inert atmosphere; the react 
mixture is cooled to 0°C and then 3 ml (38 mmol) of 
anhydrous pyridine and 1.6 ml (16.6 mmol) of ethyl chloro- 
formate are poured in. The solution is stirred for 5 
minutes and 2.5 g (30 mmol) of sodium hydrogen carbonate 
are added, follo-ed by 4.9 g (6.7 mmol) of erythromycin 
previously dissolved in 150 ml of tetrahydrof uran. The 
reaction mixture is then left with stirring for 10 hours 
wnH e being allowed to return to room temperature (thin 
Layer chromatography on silica gel: methylene chloride/ 
methanol, 10X). The solution is poured into 60 ml of 
water and then extracted with ethyl acetate. The 
organic phase is dried over magnesium sulphate, filtered 
and then concentrated under partial vacuum. The crude 
product thereby obtained is chromatographed on a column 
of silica gel (HPLC) using the eluant ethyl acetate/hexane 
(7:3), leading to the isolation of 4.4 g (65X yield) of 
pure 2'-0-(13-cis-retinoyl)erythromycin A. 

M.p. 82°C (hexane/ethyl acetate) 
Ca3 22 s _ 17 0 (c s 6 mg/ml, dichlorome thane) 
D 

25 Microanalysis : C S7 H 93 N0u * M 8 1016 ' 4 

C H N 

Calculated Z , 67.36 9.22 1.38 
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Found X : 67.43 9.32 1.38 

Infrared : band at 1735 em" 1 (ester) 
13 C NHR (CDCI3, internal ref. TKS) 

Negative y effects at the Imposition (-2.2 ppm) 
5 and 3'-position (-2.1 ppm), indicate the 2'-position 

of the ester. Carbons C» 2Q (20.94 pp.), C" U <1 17 - 28 "> n) 
and C" 12 (131.9 ppm) of the retinoic chain are in agree- 
.ent with. the 13-cis stereochemistry of the retinoic chain. 
PREPARATION EXAMPLE 2 
10 preparation of 2 ' -0- ( a U -t r a ns-r e t i noy I ) e r y th r omy c i n A 
5 g (16.6 mmol) of all-trans-retinoic acid are 
dissolved in 35 ml of anhydrous tetrahydrof uran in a round- 
bottomed flask and under an inert atmosphere, the reaction 
„ixture is cooled to 0°C and then 3 ml (38 ml) of anhy- 
15 drous pyridine and 1.6 ml (16.6 rnmol) of ethyl chloro- 
formate are poured in; the solution is stirred for 5 
■inutes and 2.5 g (30 ««ol) of sodium hydrogen carbonate 
,r« added, followed by 4.9 g (6.7 ..el) of erythromycin A, 
previously dissolved in 150 .1 of ft rahydrof uran . The 
20 reaction mixture is then left with stirring for 10 hours 
while being allowed to return to room temperature (thin 
Layer chromatography on silica gel: methylene chloride/ 
■ethanol, 1M>. The solution is poured into 60 ml of 
„ter and then extracted with ethyl acetate. The organic 
25 Phase is dried over magnesium sulphate, filtered and then 
concentrated under partial vacuum. The crude product 



thereby obtained is c h r oma t og r aphed on a column of silica 

gtl (HPLC) using the eluant ethyl acetate/hexane (7:3), 

leading to the isolation of 4.1 g C60X yield) of pure 

2 ' -0-( all-trans-ret inoyl ) erythromycin A. 

Co] 22 = -65° CC ■ 2 mg/ml, dichloromethane) 
D 

Microanalysis : C 57H93NO t 4 . *H 2 0 ; M * 1088.5 

C H N 

Calculated S : 62.89 9.35 1.29 

Found X : 62.91 8.90 1.29 

13 C NMR (CDCI3, internal ref. TMS) 

Negative Y effects at the V-position (-2 ppm) 
and 3'-position (-1.9 ppm), indicate the 2'-position 
of the ester. Carbons C" 20 (H.I PP«)/ C" U < 119 ' 36 * pm) 
and C" 12 (135.19 ppm) are in agreement with the all- 
trans stereochemistry of the retinoic chain. 

PREPARATION EXAMPLE 3 
Proration of 3-0-(a(l-trans-re n-n B vl)clindamycin 
5 g (16.6 mmol) of ill-trans-ret inoic acid are 
dissolved in 30 ml of anhydrous tetrahydrof uran 
in a round-bottomed flask and under an inert atmosphere; 
the reaction mixture is cooled to 0°C and then 6 ml 
(76 mmol) of anhydrous pyridine and 1.6 ml (16.6 mmol) of 
ethyl chloroformate are poured in; the solution is stirred 
for 5 minutes and 1.25 g (15 mmol) of sodium hydrogen 
carbonate are added, followed by 2.35 g (5.5 mmol) of 
clindamycin, previously dissolved in 100 ml of a tetra- 
hydrof uran/pyr id ine (8:2) mixture. The reaction mixture 
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is then left with stirring for 10 hours while being allowed 
to return to room temperature (thin layer chromatography 
on silica gel: methylene ch I or i de /me th ano I 5X>. The 
solution is poured into 80 ml of water and then extracted 
with ethyl acetate. The organic phase is dried over mag- 
nesium sulphate, filtered and then concentrated under 
partial vacuum. The crude product thereby obtained is 
chromatographed on a column of silica gel CHPIC) 
using the eluent ethyl acetate/hexane (5:5), leading to 
the isolation of 2.15 g (55X yield) of pure 3-0-<all-trans- 
retinoyDclindamycin. 
H.p. 62°C 

Ca3 22 = +50° (C = 100 mg/ml, dichloromethane) 
D 

Microanalysis : C 38 H 5 9 N 2 $0 6 C I . 2 . 5 H 2 0 . M = 752.5 

C H N 

Calculated X : 60.44 8.08 3.23 

Found X : 60.66 8.57 3.72 

13 C NMR (COCI3, internal ref. TMS): negative 
effects at the 4-position (-2.8 ppm) and 2-position 
(-1.9 ppm). The chemical shifts of C» u (117.84 ppm) and 
C» 20 (14.11 ppm) confirm the all-trans stereochemistry 

of the retinoyl chain. 

PREPARATION EXAMPLE 4 
Preparation of *-n- ( 13-c i s-r e t i nny I ) c I 1 ndamy c in 

5 g (16.6 ..ol) of 13-cis-retinoic acid are dis- 
solved in 30 ml of anhydrous t e t r ahy d r of u r an in a round- 
bottomed flask and under an inert atmosphere; the reaction 
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mixture is cooled to 0°C and then 6 ml (76 rnmol) of 
anhydrous pyridine and 1.6 .1 (16.6 rnmol) of ethyl chloro- 
formate are poured in; the solution is stirred for 5 
minutes and 1.25 g (15 mmol) of sodium hydrogen 
5 carbonate are added, followed by 2.35 g (5.5 ..el> of 
clindamycin, previously dissolved in 100 .1 of a tetra- 
hydrofuran/pyridine (8:2> mixture. The reaction mixture 
is then left with stirring for 10 hours while being allowed 
to return to room temperature (thin layer chromatography 
10 on silica gel; methylene chlor ide/methanol 5X). The sol- 
ution is poured into 80 ml of water and then extracted 
with ethyl acetate. The organic phase is dried over mag- 
nesium sulphate, filtered and then concentrated under 
partial vacuum. The crude product thereby obtained is 
1S chromatogra 0 hed on a column of silicagel (HPLC) using 
the eluant ethyl acetate/hexane (5:5), leading to the 
eolation of 2 g (511 yield) of pur. 3 -0-( 13-c is-ret inoyl )- 
clindamycin. 

H.p. 95°C (hexane/ethyl acetate) 

20 CaD 20 « ♦111° <C = 15 «9 /ffll ' dichloromethane) 
0 

Hicroanalysis : C 38 H 59 CIN 2 S0 6 ; H ■ 707.4 



C 



H 



25 



Calculated X : 64.52 8.41 

64 47 8.45 
Found X : 64. *r 

13 C NMR (C0C1 3 , internal rtf. THS) 

The position of the ester is indicated by the 
positive 8 effect at the 3-POSition d.77 ppm) and the 
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negative Y effects at the 2-position (-1.4 PP» and 
4-position (-2.5 pp.). The 13-cis configuration is con- 
firmed by C"20 C20.93 pp.) and C" U "15.94 pp.). 

PREPARATION EXAMPLE 5 
5 proration o< ^-fl-( 1 3-c is-r^t i noy I ) I incomyc in 

5 g (16.6 ««ol) of 13-cis-retinoic acid are dis- 
solved in 30 ml of anhydrous tetrahydrof uran in a round- 
bottomed flask under an inert atmosphere; the reaction 
mature is cooled to 0°C and then 6 ml (76 ..ell of 
10 anhydrous pyridine and 1.6 ml (16.6 ...I) of ethyl chloro- 
formate are poured in; the solution is stirred for 5 min- 
utes and 1.25 g (15 «mol> of sodium hydrogen carbonate are 
added, follo-ed by 2.2 g (5.4 mmol) of lincomycin, prev- 
iously dissolved in 100 ml of a tetrahydrof uran/pyridin 
15 (7:3) mixture. The reaction mixture is then left with 
stirring for 10 hours while being allowed to return to 
room temperature (thin layer chromatography on silica 
gel: .ethylene chlor ide/methanol, 10X). The 
solution is poured into 100 .1 of water and then extracted 
20 with ethyl acetate. The organic phase is dried over mag- 
nesium sulphate, filtered and then concentrated under 
partial vacuum. The crude product thereby obtained is 
chro matographed on a column of silica gel (HPLC) using the 

leadina to the isolation 
eluant ethyl acetate/hexane (8:2), leading 

-i_n-M3-cis-retinoyl)lincomycin, 
2S of 1.85 g (502 yield) of pure 3-0 (13 

H.p. 95° (hexane/ethyl acetate) 

[a3 20 s +103 o (c s 7 mg/ml, dichloromethane) 
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Microanalysis : C^^O^SO? -2 • 5H 2 0 ; H = 734.5 

C H 
Calculated X : 62.18 9.03 

Found X : «•« 8 ' 64 

13 C NMR (COCI3, internal ref. THS) 

The position of the ester is indicated by the 
positive B effect at the 3-position C1.6 PP«> »nd the 
negative Y effects at the 2-position (-2.4 pp.) and 
A-position (-1.9 pp.). The 13-cis configuration is con- 
firmed by C"20 (20.98 ppm) and C" U m3.B3 ppa>. 

PREPARATION EXAMPLE 6 
Preparation 0' > -ixture of 7- 0 - C a 1 1 - 1 r ans -re t i noy I ) I j n- 
rr.mv.in. 3-Q-( al l-trans-ret i n o v( ) ( i n c omy c in and 
2-0-(all-trans-retinoyl)U nco«ycin monoesters 
30 g (74 mmol) of lincomycin are dissolved in 
300 ml of anhydrous N ,N-d ime t hy I f ormam i de in a round- 
bottomed flask and under an inert atmosphere, 830 °g 
(7.4 ..ol) of potassium ter t-buty late are then added and 
stirring is continued at room temperature for 90 minutes. 
A solution of 13 g (37 mmol) of 1-(al l-trans-ret inoyl ) imi- 
dazole in 150 ml of N,N-d i.ethy I f ormamide is then poured 
i„ and the resulting mixture is stirred at room temperat- 
ure for 12 hours (thin layer chromatography on silica 
gel: methylene chlor ide/methanol , 7.5X). The solution is 
poured into 500 ml of water and then extracted with ethyl 
acetate. The organic phase is dried over magnesium sul- 
phate, f i I tered and then concentrated under partial vacuum. 
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The crude product thereby obtained is c h r o m a t o g r ap h ed on 
a column of silica gel (HPLC) using the eluant ethyl 
acetate/hexane (7:3), leading to the isolation of 39 g 
(7?:) of a mixture of a 11- trans-re t i no i c monoesters of 
lincomycin at the 2-, 3- and 7-positions. 
13 C NMR (CDCI3, internal ref. TMS) 

- Negative y effects at the 8-position (-2.5 ppm) and 

the 6-position (-3.8 ppm) indicate the site of esterific- 
ation of a monoester at the 7-position, 

- Negative y effect at the 1-position (-4 ppm) indicates 
the monoester at the 2-position, and negative y effects 
at the 2-position (-2 ppm) and 4-position (-2.6 ppm) in- 
dicate the position of the monoester at the 3-position. 
The positions of d are at 85.06 ppm for the 2-monoester, 
at 88.45 ppm for the 7-monoester and at 89.67 ppm for the 
monoester at the 3-position. 

The all-trans configuration of the retinoic chain 

is indicated for C" U •« 117 ' 78 ppm and foP C " 20 "* 
14.08 PP-; » trace of isomer i zat ion is noted by the pres- 
ence of a peak at 115.2 PP« (C" U > indicating the 13-cis 
isomer. 

PREPARATION EXAMPLE 7 
.reparation of » ^'ture of ? -»-( al I- 1 r ans -r e t inoy I ) c I in- 
i-o^all-trans -retinoyDclindamycin and 
4-Q-(all-trans-retinoyl)clip H a »vrin monoesters 
20 g (47 mmol) of clindamycin are dissolved in 
250 ml of an anhydrous N,N-dimethylf ormam ide in a round- 
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10 



15 



20 



25 



bottomed flask and under an inert atmosphere, and 527 mg 
(4.7 mmol) of potass^ t e r t-bu t y I a t e are then added to 
th e reaction medium, which is then stirred at room temper- 
ature for 90 minutes. A solution of 8.250 9 
of ^all-trans-retinoyUimidazole in 150 ml of anhydrous 
H s-dimethylformamide is then poured in and the resulting 
medium is stirred at room temperature for 12 hours (thin 
laye r chromatography on silica gel: methylene chloHd./ 
..thanol, SI). The solution is then poured into 500 ml 

of water, aft ch it is extracted with ethyl acetate. 

The organic phase is dried over magnesium sulphate, fil- 
tered and then concentrated under partial vacuum. The 
crud e product thereby obtained is chromatogr aphed on a 

he.ane (5:5), leading to the isolation of 28 g C85X) of 
, fixture of all-trans-retinoic monoesters of clindamycin 
at the 2-, 3- and 4-positions. 
13 C NHR <CDCl 3 , internal rtf. THS) 

- negative T effect at the 1-Position (-3 pp«> indicates 
the 2-position of the ester, 

- negative , effects at the position (-2.8 ppm) and 
2 - p osition (-1.9 PP.) -dicate the monoester at the 3- 

posit nd -ea> negative T effect at the 3-posit.on 

indicates the monoester at the 4-position. 

« A-f t, are at 8A.63 ppm for the 
The positions of Ci are 

at 88 79 ppm for the 3-monoester and at 
2-monoester, at 88. ^ p? 

87.98 ppm for the A-monoester. 
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The all-trans configuration of the retinoic chain 
is predominant CC" U at 117.5 ppm and C" 20 at 14.08 pp.), 
but there are clear traces of i somer i zat ion, in particular 
at C"20 and C"h- 

EXAMPLE 1 
ANTI-ACNE LOTION 
The following composition is prepared: 

2 g 

Eryth romyc i n 

1 9 

Octopirox 

Butylated hydroxy toluene (BHT ) /bu t y I a t ed 
hydroxyanisole (BHA) antioxidant °- 4 9 

Water/ isopropanol solution 

as 100 g 

(60:40 by volume) 



EXAMPLE 2 
ANTI-ACNE LOTION 
The following composition is prepared: 
CI indamye in 
Octopirox 
Benzoyl peroxide 
Antioxidant (BHT, BHA) 
water/ethanol solution 



0.6 g 
0.02 g 
2.5 g 
0.1 g 



qs 100 

(60:40 by volume) 
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EXAMPLE 3 
ANTI-ACNE GEL 
The following composition is prepared: 
Erythromyc in 
5 Salicylic aeid 
Octopirox 

Polyacrylic acid crosslinked with a 
polyfunctional agent, sold by the company 
B.F. GOODRICH under the trade name 
10 "CARBOPOL 941" 

Antioxidant (BHT, BHA) 

Ethanol 
Water 



15 



20 



2 g 
0.5 g 
2 g 



0.5 g 

0.5 g 

20 g 

Q s 100 g 



EXAMPLE 4 
GEL 

The following composition is prepared; 
Erythromycin linoleate 
Cyclopirox 

Hydroxypropyl cellulose sold by the company 
HERCULES under the trade name "KLUCEL H" 
Antioxidant (BHT, BHA) 
Ethanol 

qs 

Water 



3 g 

1 g 

1 g 

0.1 g 

20 9 

100 g 



■ CLAIMS 

1. A composition suitable for topical application 
which comprises, in a physiologically acceptable medium, at 
least one pyridone derivative corresponding to the formula: 




(I) 

^ R 2 

5 in which: 

R x denotes hydrogen, linear or branched alkyl having 
from 1 to 17 carbon atoms, cycloalkyl having from 5 to 8 
carbon atoms, cycloalkylalkylene , in which the alkylene 
group has from 1 to 4 carbon atoms, aryl, aralkyl in which 

10 the alkyl group has from 1 to 4 carbon atoms, arylalkenyl in 
which the alkenyl group has from 2 to 4 carbon atoms, such 
that the aryl and cycloalkyl groups can be substituted by an 
alkyl or alkoxy group having from 1 to 4 carbon atoms; 

Rj denotes hydrogen, alkyl having from 1 to 4 carbon 

15 atoms, alkenyl having from 2 to 4 carbon atoms, halogen or 
benzyl; 

Rj denotes hydrogen, alkyl having from 1 to 4 carbon 

atoms or phenyl; and 

R 4 denotes hydrogen, alkyl having from 1 to 4 carbon 
20 atoms, alkenyl having from 2 to 4 carbon atoms, methoxy- 
methyl halogen, or a benzyl radical; or a cosmetically or 
pharmaceutical^ acceptable salt thereof, and at least one 
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antibacterial agent which is a aacrolide antibiotic or 
pyranoside, or a salt or ester thereof. 

2. A composition according to claim 1, in which R, 
denotes a'cyclohexyl or linear or branched alkyl group and 

5 Rj denotes a lower aUyl group, for example of 1 to 6 carbon 
atoms . 

3. a composition according to claim 1 or 2, in 

a „f formula (I) is 6-cyclohexyl-l-hydroxy- 
which the compound of formula ui 

4-»ethyl-2(lH)-pyridone or l-hydroxy-4-methyl-6-(2,4,4- 
10 trimethylpentyl)-2(lH)-pyridone. 

4. a composition according to any one of claims 1 
to 3, in which the antibacterial agent is an erythromycin, 
clindamycin or lincomycin derivative. 

5. a composition according to claim 4, in which 
IS the erythromycin derivative is erythromycin or an estolate, 

ethylcarbonate, ethylsuccinate, glucoheptonate , lacto- 
bionate, propionate lauryl sulphate, propionate, stearate, 
Unoleate or monoenic, di- or trienic ester of erythromycin. 
6 a composition according to claim 4, in which 
20 the clindamycin derivative is a hydrochloride, palmitate or 
phosphate, and the lincoaycin derivative is lincomycin 

hydrochloride. 

, a compo.iticn according to any on. ot claim. 1 

„ .. in which th. antibacterial .cent t. an erythromycin 

J5 retinoate. clindamycin r.tino.t, or lincomycin retino.te. 
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8. A composition according to any one of claims 1 
to 7 which also contains a keratolytic agent. 

9. A composition according to claim 8, in which 
the keratolytic agent is benzoyl peroxide, salicylic acid or 

5 resorcinol. 

10. A composition according to any one of claims 1 
to 9 which also contains s-carboxymethyl-cysteine , 
thiamorpholinone, S-benzylcysteamine or a derivative thereof 
or tioxolone. 

10 11. A composition according to any one of claims 1 

to 10 which also contains at least one steroidal or non- 
steroidal anti-inflammatory agent. 

12. A composition according to claim 11, in which 
the anti-inflammatory agent is hydrocortisone, indomethacin , 

15 glycyrrhetinic acid, -bisabolol, betamethasone, 
fluocinolone acetonide or desoxymethasone . 

13. A composition according to any one of claims 1 
to 12, in which the compound of formula (I) is present in an 
amount from 0.01 to 5% by weight, and in that the 

20 antibacterial agent is present in an amount from 0.01 to 5% 
by weight, relative to the total weight of the composition. 

14. A composition according to any one of claims 1 
t0 13 which is in the form of a gel, pad, cream, lotion, 
spray , ointment or stick. 

25 15. A composition according to any one of claims 1 

^ to 14 which contains water or a mixture of water and a 
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lower alcohol, glycol or glycol ether. 

16. A composition according to any one of claims 1 
t0 is which also contains one or more thickening agents, 
antioxidants, colouring agents or perfumes. 

17. A composition according to any one of claims 1 
te 16, formulated for use in the therapeutic treatment of 



acne . 



18. A composition according to any one of claims 1 
to 16, formulated for use in the cosmetic treatment of the 

10 skin. 

19. A composition according to claim 1 
substantially as described in" any one of Examples 1 to 4 . 

20. Use of the composition as defined in any one of 
claims 1 to 19, for the preparation of a medicinal product 

15 intended for treating acne. 

21. Process for cosmetic treatment which comprises 
applying to the area to be treated a composition as defined 
in any one of claims 1 to 19. 



